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'volume in the absence of an intake sueti

e T

S T

‘dition we assume that at the given moment
'ted by formulas of the stablished conditi

'stentanecus valuea of all characteristic

About the Inflow of Gas into a Variable Volume Cylimder *

(O VIRKANII GAZA V TSI

Cand.Tech,

Article from Russian periodical Nauchni
i Priborostroyeniye No,2,1958, ppe 6

This report deals in theoretical 1n}

ia into a vesesel of variable volums.

We assume,that the air or ideal ga

b e F—— '
FigeleSchematic for calculating the
inflow into a variable volume cylinder

This assumption meams,that into the discupsion are not introduced values,charecter

PEREMENNOGO: OBYEMAJ;

e BY, Ovsyannikov

71
estigation of the process of gas flowing

from the atmosphere or infinitely larger

gan of time variable cross sectiom into & cylinder of varying volume (figel)e

- ’E f/fgm 77 The ineflow process is comsidered adiabae)
| i /4 | ic, We assume that during the blending of|
' [he entered gas the veloscity and thermal

energy are uniformly distributed in form

thermal energy over its entire mass, In a

‘:|-
all perameters of the gas can be calcula

izing the local values and oscillatory ph

On the basis of the first law of thermodymamics we will write
4Q,—=dI—Avdp, )

vhere 4Qy s 1,4G- heat brought in by the fin-flowiag gas during the time dat,

i, = enthalpy of 1 kg of gas

nomena

or exterior conditioms,

o Doklady Fysshey Shkoly,Mashinostreyeaiyp

pipe lime flows in through the intake or

ba,in which should be substituted the in |

parameters,determining the state of the gas,.

pf
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4G = amount of gas flowing ir during the time 4,

V » current volume of cylimder,

4p - change in gas pressure in the cylinder during time dt, |

Equation (1) is presented in for:T of

| th=d(C TG)—AVdp. ' @

where Cp « specific heat of the gas,
T « current temperature value of the gas in vessel,

F « emount of gns situated at the iven moment in the vessol.
—— e .o “W

C,,TG_ pV dG= f},RT $dt, (10‘

|

s km) @ e

After sublti‘tuting and differentiat:!on equation (2) will acquire the form eof

c VRr,,p,,qafdt_c Vdp+C pdV ARVdp B (3@)

As 18 known:

We will designate ) I

a=p,VRT,, ('b E)

and having divided both osrts of the equa[tion into Gy dt. ve vill obtaias

Tthy dt p=hap 4 S :."> -'"';(4)
In the lupercritioal;me. fe0s 8t p, k+1 *—k‘ -~
, p>( ! )
1 <
= e = 2\ 20 W

Equation (L) at * s h can be easily reintegratesd,considering p as being dee

pendent upos V g f (t) and,using the methcd,employed in the A.Ye.Belter (7946) exper-

FID-TT-61-53/142 2

4l « change in ehthalpy of the ges |filling up the cylinder during the time as,
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' iments for solving equations conserning {

cylinder,

We rewrite oquation (4) in form ofs

he outflow ef gas from a variable volume

-

s

S

X

Hence we will find o \
’ M—{—dVV

v dM

By integrating the oquation.we will

Having multiplied equation (5) by M

A vy B e T -

or

¢

;‘ d(V*p)=V*
Integrating within the imw of 1
X where O - initial .noment of time,

3
zg‘g
.

t.p=TIME correspomding to the establ]

Vdp + /epdV kaqzmufdt

2 me (5

—'_(k—-l)M

;' v~ dp+kpdV VA== VR gy, fdt( 5‘4] P

M, @'ﬁ)
(5e)

obtain M= V&1
= #"1

we will obtain

-1 ka¢m-xf dt ({f 5 ‘;

oaOtotg tor

isgment of critical pressure drop,

Sy, oyt SRR MR R e e

i
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we will obtaia | SR r<u,,,
k’VP _Vopu“‘kaq’

0
Keeping in mind that as= Pn“ RTn we 4;111 mke & final conclul:lon
r tt kp |
V, , ‘
[ P (X kp Y RT, ¥ - ;
—E — ( 2 ) + upo M Vﬂ:lx S Vlf:‘ 3 dt 7 (5) ‘

L

According to above given formula (6), amd knowing the law of change V = £(t) a

£ = £(t),it is easy to £ind the normelly sought for dependense p=f(t),i.e, the indi
cating diagram of ultra=critical zone., In|the sub=critical zone. the equation could

;be generally integrated. By substituting ction* with an approximate function

2 ‘
¢r1 = p.)* B (py) (Balter,1946) equation (4) can be reduced to an equation of the

Beraoculli type =2nd imtegrated.But as showp by investigatiom, the approximate funee

. i 2.
tiom wrl ean satisfactorily replase the actual mlcttonvonly te Py S 0,975,and a
‘ ' - 2N

the end of the inflowing proeess at P, 3 0,975 the obtaimed error is comsidersblel

Practically more convenieat is the way of|direct numerical 1nto¢utibn of equation

(4)e For this it is ueess‘:‘ry to break
down the time scale into sections At. Fop
a piston engime the sections are best exe ,é.e. /44?,_ 4 o %4/
pressed in degrees of rotation of the nﬂ j .2 .
crahkshaft,beceuse the megnitude of cylim 7
der volume - V and the transiemt cross
section of the valve « f,are ordimarily
given as a functior of the angle of rota
tion of the cramksbaft o(°, Assuming that

Pig.2, Depondence upon the angle of r#
q) is constant for the length of the selecr tatiom of the crn:shart.

ted sectiom,we calculate w.'m accordance with the drop determimed for the end of tw

preseding sestion,The ealoculation,made by| such a method is sufficieatly reliable
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’ " and does not consume umch time,

Having written in equation (5) the [volume constsnt ( Vscomst),ws will obtaim 1

v
4
W
%

formlas,introduced in 1931 by A.V.Kva-n]kov.

Equation (4) can be used@ for the cdse of gas fiowing in into a eylinder with|

freely moving piston. In this case equatiion (4) should be solved together with thj

w , equation describing the law of motion of |a pistoa (law ef imcreasing the volums)

under the effoct of pressure forces.
.V?M’}

In the role of an example fig.2,shows the 3
L~ '

i ! ‘ o | - ]
P , ' | / |dependense of the pressure ratio p, and 3
| . w3 :

3 . / | |instantenecus diswursement of the inflowizg
: Tiim?) : 4
:f

lair upon the angle of rotatiom of engime shaft, :

— obtained as result of caleculating the pr ’

C
‘ 4 | | / / B \ Jcess of inflowimg inte the cylirder of a .
N ot L ' | e y ]
! * 10 -] / ) : piston engime at a given lav of changs ia ;

- o™ volume of the cylinder and through seetied
) 30 ] 9 20 50 60

: " |of the outlet valve (f£ige3).
Fige3.Dependence of cylinder volime and

through sectiom of an ocutlet valve upoR Initial comditions:

the e of rotation of a crankshaf

gas pressure in cylinder p°=1,058 kg/ck’
pressure in the volume from which|the air comes pp, = 2,000 kg/onf
‘ | temperature of surrounding medium|T, = 380 abs,revolutions of engine shaf$ !
j” A s 1660 rpme
P P

It is ewident from fig.2 that the inflow stops practically ( p, =0.99) during
' rétation of the crenkshaft from the upper|dead position at a 90° turn, The increase
and reduction in the consumption of inflown air is explained by the combined effect

3 of the increaae in through section of the|duct and increase in the volume of the

L | cylinder.
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Conclusions

The above explained method of methemat

san be useful in practiece for qualitativd|

of & DVS crankshaft chamber.

iwally determining the change in pressure

iy investigating & number of inflow pro-|

'cesses in piston eagines, It san be u,pliﬁd for example,when calculatiang the filling
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